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.H\ZRUGV 7UXVW(WKLFV3ULYDF\6RFLDO0HGLD$QDO\VLV7UDQVSDUHQF\5LJKWV
$EVWUDFW ,Q WKLV SDSHU ZH DUJXH IRU WKH SRVLWLRQ WKDW UHVSRQVLEOH VDIHJXDUGV IRU SULYDF\ DQG HWKLFDO WUHDWPHQW RI
KXPDQ GDWD DUH RI YLWDO LPSRUWDQFH WR UHWDLQ WKH SXEOLF FRQILGHQFH DQG WUXVW WKDW LV QHFHVVDU\ IRU WKH
GHYHORSPHQWDQGIXWXUHVXFFHVVRILQWHUQHWPHGLDWHGUHVHDUFK,05:HVXSSRUWRXUSRVLWLRQEDVHGRQWKH
KLJKOHYHORISRSXODUDQGPHGLDDWWHQWLRQWKDWLVFXUUHQWO\GLUHFWHGDW,05ZKLFKLQFRPELQDWLRQZLWKWKH
UHODWLYH XQFHUWDLQWLHV WKDW VWLOO H[LVW DURXQG WKH HWKLFV RI YDULRXV ,05 PHWKRGV UDLVHV WKH ULVN WKDW ,05
PLJKWVXFFXPEWRDSXEOLFEDFNODVKRIVLPLODUSURSRUWLRQVWRWKHFRQWURYHUV\WKDWKLWJHQHWLFDOO\PRGLILHG
*0 FURSV LQ (XURSH %DVHGRQ WKH OHVVRQV WKDW FDPH RXW RI WKH *0 FURSV FRQWURYHUV\ ZHGLVFXVV WKH
HWKLFVUHTXLUHPHQWVDQGFKDOOHQJHVWKDWPXVWEHPHWLQRUGHUWRUHWDLQWKHSXEOLFWUXVWLQ,05:HHQGRXU
DUJXPHQW E\ EULHIO\ UHYLHZLQJ D FRXSOH RI H[DPSOHV RI ³SULYDF\ SURWHFWLQJ DUFKLWHFWXUHV´ WKDW DUH EHLQJ
GHYHORSHGIRU,05
 ,1752'8&7,21
7KH SRVLWLRQ ZH DUJXH IRU LQ WKLV SDSHU LV WKDW
UHVSRQVLEOH VDIHJXDUGV IRU SULYDF\ DQG HWKLFDO
WUHDWPHQW RI KXPDQ GDWD DUH RI YLWDO LPSRUWDQFH WR
UHWDLQ WKH SXEOLF FRQILGHQFH DQG WUXVW WKDW LV
QHFHVVDU\IRUWKHGHYHORSPHQWDQGIXWXUHVXFFHVVRI
,QWHUQHW0HGLDWHG5HVHDUFK,05
'DWD GHULYHG IURP REVHUYDWLRQV RI KXPDQ
EHKDYLRXU DQG FRPPXQLFDWLRQ LV LQWLPDWH DQG
SHUVRQDO QR PDWWHU KRZ RU ZKHUH WKH GDWD ZDV
FROOHFWHG )XUWKHUPRUH VLQFH VXFK GDWD LV SURYLGHG
E\ KXPDQ SDUWLFLSDQWV ZKR DUH XOWLPDWHO\ IUHH WR
FKRRVHLIWKH\ZDQWWRFRQWULEXWHWRUHVHDUFKVWXGLHV






RQO\ ZLOOLQJO\ FRQWULEXWH WKHLU GDWD EXW PD\ HYHQ
FKRRVHWRDFWLYHO\SDUWLFLSDWHLQIXUWKHUVWXGLHVVXFK
DVFLWL]HQVFLHQFHSURMHFWV
7KH UHFHQW IORRG RI PHGLD VWRULHV DERXW OHDNV
KDFNV DQG PLVXVH RI SHUVRQDO GDWD LV HURGLQJ
SHRSOH¶VWUXVWLQWKHFRQFHSWRIVRFLDOPHGLDDQDO\VLV
WR WKHH[WHQW WKDW WKH\PD\ VRRQ ULVHXS LQD UHYROW
DJDLQVW DOO IRUPV RI ,05 :LWKRXW WUDQVSDUHQF\ RI
PHWKRGV FOHDU HWKLFV JXLGHOLQHV DQG WHFKQLFDO
VDIHJXDUGV DJDLQVW LQDGYHUWHQW LQYDVLRQV RI
SULYDF\ SXEOLF RSLQLRQ FRXOG FDOO IRU D ER\FRWW RQ
,05 VLPLODU WR WKH EDFNODVK DJDLQVW JHQHWLFDOO\
PDQLSXODWHG FURSV WKDW ZDV WULJJHUHG LQ WKH (8 LQ
WKHV&DUUDQG/HYLGRZ
7KH DUJXPHQW IRU RXU SRVLWLRQ LV VWUXFWXUHG DV
IROORZV)LUVWZHZLOO VHW WKH VFHQHE\KLJKOLJKWLQJ
WKH OHYHO WR ZKLFK ,05 LV FXUUHQWO\ ³LQ WKH SXEOLF
H\H´1H[WZHGUDZXSRQ WKH H[SHULHQFHV IURP WKH
*0 FURSV FRQWURYHUVLHV LQ RUGHU WR OHDUQ VRPH
³OHVVRQV IURP KLVWRU\´ 7KLV LV IROORZHG E\ D
GLVFXVVLRQ RI WKH ³(WKLFDO UHTXLUHPHQWV DQG
FKDOOHQJHV IRU ,05´ DQG D EULHI ORRN DW VRPH
³SULYDF\ SURWHFWLQJ DUFKLWHFWXUHV IRU ,05´ WKDW DUH
EHLQJ GHYHORSHG )LQDOO\ ZH FRQFOXGH E\







DQG VL]H RI VRFLDO PHGLD VHUYLFHV RYHU WKH ODVW
GHFDGH ,05 LQFOXGLQJ ZHEEDVHG TXHVWLRQQDLUHV
VRFLDOPHGLDDQDO\VLVDQGZHEDQDO\WLFVKDVUDSLGO\
ULVHQ WR EHFRPH RQH RI WKH PRVW SXEOLFDOO\ YLVLEOH
IRUPVRIVRFLDOVFLHQFH)RUEHWWHURUIRUZRUVHWKLV
µIDPH¶ LV IRU RQH SDUW GXH WR UHIOHFWHG JORU\ IURP
DVVRFLDWLRQ ZLWK IODVK\ WHFKQRORJ\ FRPSDQLHV OLNH
*RRJOH)DFHERRNDQG7ZLWWHUWKDWDUHFRQVWDQWO\LQ
WKH QHZV DQG IRU DQRWKHU SDUW WKH UHVXOW RI
DQWLFLSDWHG LQIOXHQFH RI TXDQWLWDWLYH GDWD DERXW
KXPDQEHKDYLRXUJHQHUDWHGE\,05RQJRYHUQPHQW




WLPH SURFHVVLQJ RI HYHQWV ,05 LV DOORZLQJ QHZ
W\SHVRITXDQWLWDWLYHDQGVWDWLVWLFDODQDO\VLV WKDWDUH
SURPLVLQJ WR UHYROXWLRQL]H VRFLDO VFLHQFH %RWK RI
WKHVH GHYHORSPHQWV KDYH GUDZQ WKH DWWHQWLRQ RI
FRUSRUDWH JRYHUQPHQWDO DQG LQWHUQDWLRQDO
LQVWLWXWLRQV LQWHUHVWHG LQ ³HYLGHQFH EDVHG SROLF\´
:LOVGRQ(YHQWKH81LVORRNLQJWRWKLVGDWD
UHYROXWLRQ DV DQ HVVHQWLDO SDUW RI WKH JOREDO
GHYHORSPHQW DJHQGD DIWHU WKH  PLOOHQQLXP
GHYHORSPHQW JRDOV 0'*V ,QGHSHQGHQW ([SHUW
$GYLVRU\*URXS
$OORI WKLV IDPHDQG IRUWXQH LHJUDQW IXQGLQJ
KRZHYHU FDUULHV ZLWK LW D SULFH WDJ LQ WKH IRUP RI
KHLJKWHQHG SXEOLF VFUXWLQ\ HVSHFLDOO\ ZLWK UHJDUGV
WR WKHHWKLFDOFRQGXFWRI WKHUHVHDUFK%RRWK
%%& 1HZV  DQG SRVVLEOH IDLOXUHV WR HQVXUH




,Q WKLV VHFWLRQ ZH ORRN DW RQH RI WKH PRUH
FRQWURYHUVLDO HSLVRGHV LQ WKH UHFHQW KLVWRU\ RI WKH
UHODWLRQVKLSEHWZHHQVFLHQFHDQGWKHJHQHUDOSXEOLF
QDPHO\ WKH (XURSHDQ *0 FURSV FRQWURYHUV\ RI WKH
V7KHFDVHRI WKH*0FURSVFRQWURYHUV\LV LQ
RXU YLHZ HVSHFLDOO\ UHOHYDQW VLQFH LW DOVR LQYROYHG
UHVHDUFK WKDW LQ WKH SXEOLF H\H ZDV VWURQJO\
DVVRFLDWHGZLWKFRUSRUDWHLQWHUHVWVDQGDOVRVWURQJO\
KLQJHG RQ WKH WUXVW UHODWLRQVKLS EHWZHHQ VFLHQWLVWV
DQGWKHSXEOLF
,Q WKH V WKH LQWURGXFWLRQ RI JHQHWLFDOO\
PRGLILHGFURSVLQ(XURSHWULJJHUHGDSXEOLFEDFNODVK
DJDLQVW *0 IRRGV DQG ELRVFLHQFHV LQ JHQHUDO &DUU
DQG /HYLGRZ 7KH FDXVH RI WKLV FRQWURYHUV\
KDVVLQFHEHHQDWWULEXWHGWRDFRPELQDWLRQRILVVXHV
UHODWLQJ WR SXEOLF WUXVW LQ UHJXODWRU\ LQVWLWXWLRQV
VFLHQWLVWVDQGLQGXVWU\)UHZHUHWDO
$W WKH VWDUW RI WKH V (XURSHDQ UHJXODWRUV
GLVFXVVHGWKHLVVXHRI*0IRRGVDOPRVWH[FOXVLYHO\
DV DQ LVVXH RI ULVNV WR WKH HQYLURQPHQW DQG KXPDQ
KHDOWK 7KH UHJXODWRUV IDLOHG WR DGGUHVV SHRSOH¶V
IHDUV WKDW XQLQWHQGHG HIIHFWV DUH XQSUHGLFWDEOH DQG
WKXV XQNQRZQ WR VFLHQFH 0LOHV DQG )UHZHU 
RU WR DGHTXDWHO\ DGGUHVV WKH SRWHQWLDOO\
WUDQVIRUPDWLYH QDWXUH RI WKH WHFKQRORJ\ RQ VRFLHWDO
DQG VRFLDO VWUXFWXUHV WKXV SURGXFLQJ DQ HURVLRQ RI
SXEOLF WUXVW LQ WKHVH LQVWLWXWLRQV 7KLV SRWHQWLDOO\
WUDQVIRUPDWLYHLPSDFWRIVRFLHW\LVDFRQFHUQZHFDQ
DOVRILQGLQWKHFXUUHQWVFDUHVWRULHVDERXWWKHµGHDWK
RI SULYDF\¶ GXH WR VRFLDO PHGLD PLQLQJ $QGUHZV
-D\VRQ
%\ IDLOLQJ WR WDNH GXH DFFRXQW RI ZKDW ZDV
GULYLQJ SXEOLF FRQFHUQ WKH PRWLYHV RI WKRVH
GHYHORSLQJ WKH UHJXODWRU\ IUDPHZRUN DSSHDUHG
VXVSHFW%\DSSHDULQJXQFRQFHUQHGZLWKSXEOLFDQG
HQYLURQPHQWDO ZHOIDUH WKH OHJLWLPDF\ RI WKH
UHJXODWRU\IUDPHZRUNDQGUHJXODWRU\DJHQFLHVZLWK
UHVSRQVLELOLW\ IRU GHYHORSLQJ WKDW IUDPHZRUN ZDV
MHRSDUGL]HG :H GR QRW EHOLHYH WKDW ,05 KDV
UHDFKHGWKLVVWDJHRISXEOLFGLVWUXVW\HW
7KH LQLWLDO UHVSRQVH WR WKH SXEOLF UHVLVWDQFH WR
*0 FURSV ZDV WR GLVPLVV PDQ\ RI WKH SXEOLF IHDUV
DERXW*0FURSVDVLUUDWLRQDODQGWRDWWHPSWWRJDLQ
SXEOLF DFFHSWDQFH E\ HGXFDWLQJ SHRSOH ZLWK IDFWV
DQG LQIRUPDWLRQ %\ WKH VHFRQG KDOI RI WKH V
WKLV VWUDWHJ\ KDG SURYHQ LWVHOI WR EH LQHIIHFWLYH
%LRWHFKQRORJ\ DQG WKH (XURSHDQ 3XEOLF&RQFHUWHG
$FWLRQ *URXS  DQG ZDV UHSODFHG E\ D VKLIW
WRZDUGV SDUWLFLSDWRU\ VWUDWHJLHV 7KH PDLQ GULYHU
EHKLQGWKHVHVWUDWHJLHVZDVWKHEHOLHIWKDWLQRUGHUWR
HQVXUH VRFLHWDOO\ DFFRXQWDEOH GHYHORSPHQW RI
WHFKQRORJLHV HJ JHQHWLFDOO\ PRGLILHG IRRGV WKHUH
PXVWEHD ODUJHUSXEOLF LQYROYHPHQW LQGHEDWHVDQG
GHFLVLRQV %HOLHI LQ WKLV VWUDWHJ\ ZDV VXSSRUWHG E\
HPSLULFDO UHVHDUFK RQ WKH VXFFHVV RI WHFKQRORJLFDO
LQQRYDWLRQV ZKLFK UHSHDWHGO\ VKRZHG WKDW HDUO\
LQYROYHPHQW RI HQGXVHUV LQ WKH GHYHORSPHQW
SURFHVV VLJQLILFDQWO\ LQFUHDVH WKH OLNHOLKRRG RI
PDUNHW VXFFHVV &RRSHU DQG .OHLQVFKPLGW 
'Z\HU DQG 0HOORU  :KHHOZULJKW DQG &ODUN

,GHDOO\ WKH SDUWLFLSDWRU\ SURFHVV SURDFWLYHO\
HQJDJHV LQ D GHEDWH ZLWK WKH FLWL]HQV SULRU WR WKH
GHYHORSPHQWRI WHFKQRORJLHVDQGSURGXFWVXVLQJD
YDULHW\ RI WRROV GHVLJQHG WR HQJHQGHU DFWLYH
LQYROYHPHQW RI WKH SXEOLF 6XFK D GHEDWH QRW RQO\
,&,663VW,QWHUQDWLRQDO&RQIHUHQFHRQ,QIRUPDWLRQ6\VWHPV6HFXULW\DQG3ULYDF\

UHDVVXUHV WKH SXEOLF WKDW WKHLU FRQFHUQV DUH EHLQJ
UHVSHFWHG EXW DOVR SURGXFHV D EHWWHU XQGHUVWDQGLQJ
RI WKH SXEOLF FRQFHUQV DOORZLQJ WKHP WR EH PRUH
HIIHFWLYHO\ LQWURGXFHG LQWR ULVN DVVHVVPHQW DQG ULVN
PDQDJHPHQWSUDFWLFHV
,Q WHUPV RI OHVVRQV WKDW FRXOG EH OHDUQW IRU WKH
LQWURGXFWLRQRIQHZWHFKQRORJLHVLQVRFLHW\WKH*0
FURSV FRQWURYHUV\ FOHDUO\ LOOXVWUDWHG WKH LPSRUWDQFH
RIPDLQWDLQLQJWKHSXEOLFWUXVWDQGWKHGLIILFXOWLHVLQ
UHJDLQWKDWWUXVWRQFHLWKDVEHHQORVW
7KH FRQWURYHUV\ DOVR GHPRQVWUDWHG KRZ LQ D
GHPRFUDWLF VRFLHW\ ZKHUH FKRLFH H[LVWV SHRSOH





RQ 5HVSRQVLEOH 5HVHDUFK DQG ,QQRYDWLRQ 55,
8QGHU WKH 55, DJHQGD 6XWFOLIIH  WKH DLP LV
WR
x GHOLEHUDWHO\ IRFXV UHVHDUFK DQG LQQRYDWLRQ
WRDFKLHYHDVRFLDORUHQYLURQPHQWDOEHQHILW
x KDYH FRQVLVWHQW RQJRLQJ LQYROYHPHQW RI
VRFLHW\ IURP EHJLQQLQJ WR HQG RI WKH
LQQRYDWLRQ SURFHVV LQFOXGLQJ WKH SXEOLF 	
QRQJRYHUQPHQWDO JURXSV ZKR DUH
WKHPVHOYHVPLQGIXORIWKHSXEOLFJRRG
x DVVHVV DQG HIIHFWLYHO\ SULRULWLVH VRFLDO
HWKLFDODQGHQYLURQPHQWDOLPSDFWVULVNVDQG
RSSRUWXQLWLHV ERWK QRZ DQG LQ WKH IXWXUH
DORQJVLGHWKHWHFKQLFDODQGFRPPHUFLDO
x GHYHORS RYHUVLJKW PHFKDQLVPV WKDW DUH
EHWWHU DEOH WR DQWLFLSDWH DQG PDQDJH
SUREOHPV DQG RSSRUWXQLWLHV DQG ZKLFK DUH
DOVR DEOH WR DGDSW DQG UHVSRQG TXLFNO\ WR
FKDQJLQJNQRZOHGJHDQGFLUFXPVWDQFHV
x PDNHRSHQQHVVDQGWUDQVSDUHQF\DQLQWHJUDO
FRPSRQHQW RI WKH UHVHDUFK DQG LQQRYDWLRQ
SURFHVV
2QH HOHPHQW RI WKLV QHZ DSSURDFK WR UHVHDUFK DQG
LQQRYDWLRQ KDV EHHQ DQ LQFUHDVHG LQWHUHVW LQ
SDUWLFLSDWRU\SURFHGXUHVWRLQYROYHWKHSXEOLFLQWKH
GHFLVLRQPDNLQJSURFHVVLQVRPHZD\
:KHQ FRQVLGHULQJ KRZ VXFK SDUWLFLSDWRU\
SURFHGXUHVPLJKWEHDSSOLHG WR ,05 LW LV LPSRUWDQW
WRDFNQRZOHGJHWKDWVRFLDOPHGLDXVHUVDUHOLNHO\WR
KDYHKLJKHUH[SHFWDWLRQVDERXWWKHOHYHORISHUVRQDO
LQYROYHPHQW LQ GHFLVLRQ PDNLQJ WKDQ WKH JHQHUDO
SRSXODWLRQ LQ WKHV)RUXVHUVZKRDUHXVHG WR
FRQVWDQWO\H[SUHVVLQJWKHLURSLQLRQVDERXWWKHWKLQJV
WKH\ ILQG RQOLQH EH LW YLD FRPPHQW ER[HV RU µOLNH¶
EXWWRQVSDUWLFLSDWRU\HQJDJHPHQWZLWK,05SROLFLHV
UHTXLUHV DQ DELOLW\ WR YRLFH DQ RSLQLRQ RQ WKH




(WKLFV JXLGHOLQHV DQG LQVWLWXWLRQDO UHYLHZ ERDUGV
SOD\ DQ LPSRUWDQW UROH LQ HVWDEOLVKLQJ DQ
HQYLURQPHQW RI WUXVW ZKHUH WKHSXEOLF NQRZVZKDW
NLQG RI UHVHDUFK SUDFWLFHV WKH\ FDQ H[SHFW DQG
UHVHDUFKHUVFDQJDLQFRQILGHQFHLQWKHLUPHWKRGVE\
NQRZLQJZKRWRWXUQWRIRUDQREMHFWLYHHYDOXDWLRQ
7KH &RGH RI +XPDQ 5HVHDUFK (WKLFV %ULWLVK
3V\FKRORJLFDO 6RFLHW\  RXWOLQHV IRXU PDLQ




)RU ,05 WKH IROORZLQJ LVVXHV RIWHQ SRVH SDUWLFXODU





 SURFHGXUHV IRU HQVXULQJ ZLWKGUDZDO ULJKWV
DQGGHEULHILQJ
 LPSOLFDWLRQV IRU VFLHQWLILF YDOXH DQG
SRWHQWLDOKDUP
 3XEOLFSULYDWH'RPDLQ'LVWLQFWLRQ
:KHQ GHDOLQJ ZLWK SRWHQWLDO GDWD GHULYHG IURP
RQOLQH VRXUFHV HJ GLVFXVVLRQV RQ XVHUJURXSV RU
VRFLDO QHWZRUNV WKH H[WHQW WR ZKLFK WKLV VKRXOG EH
FRQVLGHUHGDVEHLQJ LQ WKHSXEOLFRUSULYDWHGRPDLQ
LV RIWHQ SUREOHPDWLF )URP D VWULFWO\ OHJDO
SHUVSHFWLYHRQO\GRFXPHQWVWKDWDUHQRWSURWHFWHGE\
FRS\ULJKW ODZ VKRXOG EH FODVVHG DV EHLQJ µLQ WKH
SXEOLFGRPDLQ¶5HJDUGOHVVRI WKH OHJDOGLVWLQFWLRQV






VXFK GDWD WKHUHIRUH UHTXLUHV WKDW WKH\ KDYH D KLJK
OHYHORIWUXVWLQWKHUHVHDUFKHUV
 &RQILGHQWLDOLW\DQG2QOLQH6HFXULW\
$QRQ\PL]DWLRQ LV RQH RI WKH PRVW EDVLF VWHSV IRU
PDLQWDLQLQJ FRQILGHQWLDOLW\ VKRZLQJ UHVSHFW DQG





PRUHSUHVVLQJ LQ ,05RQ VRFLDOPHGLDSRVWVZKHUH
DFFHVVWRWKHUDZGDWD LH WKHRQOLQHSRVWVFDQQRW
EH FRQWUROOHG E\ WKH UHVHDUFKHU $W WKH VDPH WLPH
WKHZHDOWKRIVHFRQGDU\LQIRUPDWLRQVRXUFHVWKDWFDQ
EHPLQHGLQFRQQHFWLRQWRDQ\KLQWDWWKHLGHQWLW\RI
D SDUWLFLSDQW LV PDNLQJ LW LQFUHDVLQJO\ HDV\ WR GH
DQRQ\PL]H UHVHDUFK GDWD 7KH FODVVLF H[DPSOH RI
WKLVLVRIFRXUVHWKHGHDQRQ\PL]DWLRQRIXVHUVLQWKH
$2/ 6HDUFK /RJ E\ MRXUQDOLVWV RI WKH 1HZ <RUN
7LPHVLQ%DUEDURDQG=HOOHU
 9DOLG&RQVHQW
9DOLG FRQVHQW IXQGDPHQWDOO\ GHDOV ZLWK UHVSHFW IRU
WKH DXWRQRP\ DQG GLJQLW\ RI SHUVRQV ,Q RUGHU IRU
YDOLG FRQVHQW WR WDNH SODFH LW LV YLWDO WKDW WKH
SDUWLFLSDQW LV IXOO\ DZDUH DQG KDV D WUXH
XQGHUVWDQGLQJ RI WKDW ZKLFK LV EHLQJ FRQVHQWHG WR
7KLV LV ZK\ IRU LQVWDQFH UHVHDUFK LQYROYLQJ
FKLOGUHQ UHTXLUHV FRQVHQW IURP WKHLU OHJDO JXDUGLDQ
,QPDQ\UHVSHFWV WKHUHTXLUHPHQW IRUYDOLGFRQVHQW
UHSUHVHQWV D FRUH YDOXH RI DQ\ GHPRFUDWLF VRFLHW\
DQG \HW LW LV SUREDEO\ WKH SULQFLSOH WKDW LV PRVW
IUHTXHQWO\ YLRODWHG RQOLQH $Q LOOXVWUDWLYH H[DPSOH
RI WKLV ZDV WKH VWDWHPHQW LQ WKH FRQWURYHUVLDO 
.UDPHUHWDOSXEOLFDWLRQRQ,05XVLQJ)DFHERRNLQ
ZKLFK WKH\ DVVHUWHG WKDW SDUWLFLSDQWV KDG SURYLGHG
FRQVHQW IRU WKH VWXG\ VLQFH ³LW ZDV FRQVLVWHQW ZLWK
)DFHERRN¶V 'DWD 8VH 3ROLF\ WR ZKLFK DOO XVHUV
DJUHH SULRU WR FUHDWLQJ DQ DFFRXQW RQ )DFHERRN
FRQVWLWXWLQJ LQIRUPHG FRQVHQW IRU WKLV UHVHDUFK´
.UDPHUHWDO7KH'DWD8VH3ROLF\KRZHYHU
HYHQLILWZDVDFWXDOO\UHDGE\D)DFHERRNXVHUGRHV
QRWSURYLGHDQ\ LQIRUPDWLRQDERXW WKHQDWXUHRI WKH
VSHFLILF .UDPHU HW DO VWXG\ 7KH UHTXLUHPHQWV IRU
IXOODZDUHQHVVDQG WUXHXQGHUVWDQGLQJRI WKHPDWWHU
WKDW ZDV EHLQJ FRQVHQWHG WR ZDV WKHUHIRUH FOHDUO\
YLRODWHGLQWKLVVWXG\
0RUH LQ JHQHUDO KRZHYHU DQ\ ,05 VWXG\ WKDW
XVHV DOUHDG\ DYDLODEOH VRFLDO QHWZRUN SRVWV LV
FRQIURQWHGZLWK WKHSUREOHPRIREWDLQLQJ WUXHYDOLG
FRQVHQW IURP WKH DXWKRUVRI WKRVHSRVWV:KLOH WKLV
FOHDUO\ SUHVHQWV D WHFKQLFDO DQG SRWHQWLDOO\ ODERXU
LQWHQVLYH FKDOOHQJH WKH DGYDQWDJH RI FRQVLVWHQWO\
PDNLQJ WKH H[WUD HIIRUW RI REWDLQLQJ YDOLG FRQVHQW




GHEULHILQJ DUH ERWK FORVHO\ OLQNHG WR YDOLG FRQVHQW
6LQFHWKHDFWRISDUWLFLSDWLRQRIWHQSURYLGHVDGHHSHU
XQGHUVWDQGLQJRIWKHWUXHQDWXUHRIDVWXG\WKHULJKW
WR ZLWKGUDZ VXSSRUWV WKH YDOLGLW\ RI WKH FRQVHQW
SURYLGHG E\ WKH SDUWLFLSDQWV ZKR UHPDLQ LQ WKH
VWXG\7KHVDPHLVWUXHRIWKHGHEULHILQJHVSHFLDOO\
IRU UHVHDUFK ZKHUH WKH QDWXUH RI WKH VWXG\ UHTXLUHV
WKDW WKH SDUWLFLSDQWV PXVW EH QDwYH WR WKH WUXH
SXUSRVH RI WKH WDVNPDQLSXODWLRQV 2QH RI WKH
FKDOOHQJHV IRU ,05 LV WKH LQGLUHFW RU UHPRWH
LQWHUDFWLRQ ZLWK SDUWLFLSDQWV ZKLFK LQFOXGHV WKH
SRVVLELOLW\ RI SDUWLFLSDQWV GLVDSSHDULQJ IURP WKH
VWXG\HJFORVLQJDZHEEURZVHUSDJHRIDQRQOLQH
TXHVWLRQQDLUH ZLWKRXW FRPPXQLFDWLQJ LI WKH\ ZLVK





D NH\ HOHPHQW WR HYDOXDWLQJ WKH HWKLFV RI UHVHDUFK
SURSRVDOV LV WR HVWDEOLVK LI WKH VWXG\ LV OLNHO\ WR
SURGXFH UHVXOWV WKDW DUH RI VFLHQWLILF DQGRU VRFLDO
YDOXH RU LI WKHUH DUH ULVNV RI SRWHQWLDO KDUP 7KH
LPSRUWDQFH RI GHDOLQJ ZLWK WKHVH TXHVWLRQV LQ D
WKRURXJK DQG WUDQVSDUHQW PDQQHU DQG WKH SRWHQWLDO
IRU D SXEOLF EDFNODVK ZKHQ WKLV SURFHVV LV ODFNLQJ
ZDV KLJKOLJKWHG E\ WKH IDLOXUH RI WKH ELRVFLHQFHV
FRPPXQLW\ WR FOHDUO\ HVWDEOLVK WKH ULJRU RI WKHLU
HWKLFV SURFHGXUH LQ WKH FDVH RI *0 IRRGV 0RUH
UHFHQWO\ FRQWURYHUVLHV RYHU VRFLDO UHVSRQVLELOLW\ RI
,05 VWXGLHV DUH WKUHDWHQLQJ WR EHFRPH D UHFXUULQJ
WKHPHZLWKVWRULHVOLNH³)DFHERRNUHYHDOVQHZVIHHG
H[SHULPHQW WR FRQWURO HPRWLRQV´ %RRWK DQG
³2.&XSLG H[SHULPHQWV ZLWK µEDG¶ GDWLQJ PDWFKHV´
%%& 1HZV  EHLQJ SLFNHG XS LQ WKH SRSXODU
PHGLD ,Q RUGHU WR FRXQWHU WKLV WUHQG DQG UHWDLQ
SXEOLF FRQILGHQFH LW LV LPSRUWDQW WR FRQVLGHU WKH
SUREDEOHVRFLHWDOLPSDFWDQGUHVSRQVHWKDWDVWXG\LV




,Q RUGHU WR HQFRXUDJH FRPSOLDQFH ZLWK HWKLFDO
UHVHDUFK SURWRFROV LW LV LPSRUWDQW WR PDNH WKLV
FRPSOLDQFH DV HDV\ DV SRVVLEOH E\ SURYLGLQJ WRROV
WKDW DUH LQWULQVLFDOO\ SULYDF\UHVSHFWLQJ 7KLV LV
HVSHFLDOO\WUXHIRU,05ZKHUHPXFKRIWKHUHVHDUFK
LV EHLQJ GRQH E\ FRUSRUDWLRQV RU RWKHU JURXSV WKDW




 7KH 35,621(5 3ULYDF\5HVSHFWLQJ
,QIUDV WUXFWXUH IRU 6RFLDO 2QOLQH 1HWZRUN
([SHULPHQWDO 5HVHDUFK DUFKLWHFWXUH E\
+XWWRQHWDO
 7KH 'DWDZDUH V\VWHP E\ 0RUWLHU HW DO

 7KH 0DWFK DXWRQRPRXV DQRQ\PRXV
DQDO\VLVWHFKQRORJ\
35,621(5 +XWWRQ HW DO  LV DQ
DUFKLWHFWXUH WKDW ZDV GHYHORSHG IRU FRQGXFWLQJ
VRFLDOQHWZRUNH[SHULPHQWVWKDWSUHVHUYHSDUWLFLSDQW
SULYDF\7KHFRUHHOHPHQWRI WKHDUFKLWHFWXUH LV WKH
ZRUNIORZPDQDJHUXQLWWKDWSDVVHVDOOGDWDWKURXJKD
GDWD VDQLWLVHUEHIRUH WKH\ DUH DQDO\VHGRUSUHVHQWHG
WR SDUWLFLSDQWV 7KH GDWD VDQLWLVHU DSSOLHV WKH
DSSURSULDWH SULYDF\SUHVHUYLQJ WUDQVIRUPDWLRQV WKDW
DUHLQGLFDWHGE\DSULYDF\SROLF\ILOH




PHFKDQLVPV IRU FROODWLQJ GDWD WKDW LV KHOG LQ
PXOWLSOH ORFDWLRQV HJ VRFLDO PHGLD QHWZRUNV
OR\DOW\ FDUGV RU EDQNV DQG PDNLQJ LW DYDLODEOH IRU
SURFHVVLQJ E\ WKLUGSDUWLHV ZKLOH UHWDLQLQJ FRQWURO
RYHUWKHDFFHVVWRWKHGDWD
0DWFK .URRQ  ZDV RULJLQDOO\ EXLOW WR
HQDEOH )LQDQFLDO ,QWHOOLJHQFH 8QLWV IURP YDULRXV
FRXQWULHV WR DFKLHYH YLUWXDO LQIRUPDWLRQ LQWHJUDWLRQ
ZLWKRXW LQIULQJLQJ XSRQ VHFXULW\ FRQILGHQWLDOLW\
SULYDF\ DQGRU GDWD SURWHFWLRQ UHJXODWLRQV 7KH
0DWFKXVHVDµSULYDF\E\GHVLJQ¶IUDPHZRUNWKDWLV
EDVHGRQGLVWULEXWHGDJHQWVWRIDFLOLWDWHGHFHQWUDOL]HG
EXW LQWHJUDWHG LQIRUPDWLRQ DFFHVV SURFHVVLQJ DQG
DQDO\VLV5HOHYDQWLQIRUPDWLRQDQGNQRZOHGJHWKDWLV
GLVWULEXWHG EHWZHHQ DXWRQRPRXV RUJDQL]DWLRQV LV
DXWRPDWLFDOO\ GHWHFWHG DQG DSSOLHG WKURXJKRXW WKH





DQGZKLOHPXFKZRUN LV \HW WREHGRQH WKH\GR DW
OHDVW SURYLGH H[DPSOHV WR VKRZ WKDW ,05 FDQ EH
GRQH ZLWKRXW ULVNLQJ YLRODWLRQV RI SULYDF\ DQG
KXPDQGLJQLW\$VVXFKGHYHORSPHQWRIWKHVHWRROV
DQG RWKHUV OLNH WKHP SURYLGHV D FOHDU VLJQDO WKDW
WKHUH LVQRH[FXVH IRUEUHDNLQJ WKHFRGHVRIHWKLFDO







%DVHG RQ WKH KLJK OHYHO RI SRSXODU DQG PHGLD
DWWHQWLRQ FXUUHQWO\ GLUHFWHG DW DQ\WKLQJ UHODWHG WR
VRFLDO PHGLD RU WKH LQWHUQHW ,05 LV FXUUHQWO\
UHFHLYLQJDJUHDWHUOHYHORIPHGLDVFUXWLQ\WKDQPRVW
RWKHU W\SHV RI UHVHDUFK ,Q FRPELQDWLRQ ZLWK WKH
XQFHUWDLQWLHVWKDWVWLOOH[LVWDURXQGYDULRXVDVSHFWVRI
,05HWKLFV WKLVPHGLDDWWHQWLRQFDUULHV WKH ULVN IRU
,05RIWULJJHULQJDFRQWURYHUV\DQGSXEOLFEDFNODVK
VLPLODUWRWKHRQHWKDWKLW*0FURSVLQ(XURSHLQWKH
V ,Q RUGHU WR DYRLG VXFK D FRQWURYHUV\ LW LV
HVVHQWLDO WR UHWDLQ WKH FRQILGHQFH DQG WUXVW RI WKH
SXEOLF ZKLFK LQ WKH OLJKW RI WKH ³6QRZGHQ
UHYHODWLRQV´ GHSHQGV KHDYLO\ RQ WKH XVH RI
UHVSRQVLEOH VDIHJXDUGV IRU SULYDF\ DQG HWKLFDO
WUHDWPHQWRIKXPDQGDWD
$&.12:/('*(0(176
7KLV ZRUN IRUPV SDUW RI WKH &D60D SURMHFW
VXSSRUWHGE\(65&JUDQW(60;)RUPRUH
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